Searching PAJ 



Page 1 of 1 



1/1 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2000-243960 
(43)Date of publication of application : 08.09.2000 



(51)lnt.CI. 



H01L 29/78 
H01L 21/8238 
H01L 27/092 
H01L 27/115 
H01L 21/8247 
H01L 29/788 
H01L 29/792 



(21) Application number : 11-303836 

(22) Date of filing : 26.10.1999 



(71) Applicant : SHARP CORP 

(72) lnventor : MOROSAWA NARIHIRO 

IWATAHIROSHI 



(30)Priority 

Priority number : 10365861 Priority date : 24.121998 Priority country : JP 



(54) INSULATED-GATE TRANSISTOR AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To offer a highly reliable insulated-gate 
transistor with a sufficiently great conductance and its manufacturing 
method. 

SOLUTION: This transistor features usage of an oxynitride film 
having halogens and a nitrogen concentration of 1 x1020 (per cm3) 
or higher as a gate insulating film 105. The high nitrogen 
concentration preventing boron contained in a gate electrode 106b 
of the p-type transistor from diffusing, and halogens contained in the 
gate insulating film increase the conductance of the transistor, 
resulting in enhanced reliability for hot-carrier injection. 




LEGAL STATUS 

[ Date of .request for exam in a itiqn] 



http://wwwl9.ipdl.ncipi.go.jp/PAl/cgi-bin/PAlDETAIL 



5/10/05 



(19)B*H#HF/? (J P) 02) & §§ i|*F & ^ (A) 



#112000-243960 
(P2000-243960A) 
(43)&HB ¥dtl2^9^ 8 0(2000.9.8) 



(51)Inta 7 
H01L 



29/78 

21/8238 

27/092 

27/115 

21/8247 



FI 

H0 1L 29/78 
27/08 
27/10 
29/78 



301G 5F001 

321D 5F040 

434 5F048 

371 5F083 



SBSt* mm<om2 ol (sum g*HfcK< 



(21)fflB## 


tlB71 1-303836 


(7DWKA 


000005049 










(22)fflHB 


¥J«11¥10^26H (1998. 10. 26) 




^R^cKmwf&ipecfiiwr22S22^ 








sw? m 


(31)»fc|fcfe®f&^ 


ftWRO-365861 






(32)«JfcB 


¥JE£10^12^24B (1998. 12. 24) 






(33)flBtt«3SBti 


B* (JP) 


(72)£9m 










;*3^B^ft5HSS*«22#22*» -> 














(74)ft&A 


100062144 








#s± #iu « (*i«) 











(54) [3«i©*»] tsey-Hfflh^^x^t-troies*^ 



(50 [^»] 

m. 

^'-hjeg&fcgfStgtfl x 1 02«(/cm3)UUi^ 

7nS* i #iiT.&3t«). Yyyfxwoyyffyxtf 

6. 




1 

im$m i ] wsajzy- vumma lx y- 
mttthtmy-hmbyyiszfizts^T. ^yn 

^ayymfomz&tsz t zwBLt^&tmy- ^ 

Whyy'SX?. 

im$m2i imy-ht&mnmmmTiBgtf. 1 
x i c m-^xtvs>i z t zmib-r&mm i tc 

affi,<r)tmy- VMhyy^xf. 

iwmm3i ®3&my-hmhy>i;x?cov-x 

o-c ws. z t mmt -tm?m i twi 2tzssmm& 
m-vrnvyyitx-?. 

immA\ miy-htmhyyitzm. ?my 
-bmmt. ftmy-hm&tizmfflmmZ'ftLxwL 
vbixtMwy- vw&tt-rhwkx-b tzbtmi 
tthmm i 7S3 <r>\mifri ^zw&m&y- 
y-mvyyuxf . 

[!!!*« 5 J ffigJwyyMFfifi? •/ mxi>t Zb£ 

mi t rzmm i nm4 w?tu)> i ofcnaw>jg» 

y-VWhyyiSx?. 

imm6i mmy-himmvmm&o . 5nmia 
±*-5 5 n mtrrc&& i fc f zmm. i t^m 

5<0wf*u&> 1 ■ofcMraWjy- r-S b 5 y fx * . 

mzn-f ztmy- vrnvy yisx?£w&t&i.mz 
n^x % may- ht&mb LxwmMtt-ktsi/ u n 
ymmzBfct hJMb , t^jgc^ u n > 

S^^ny>7at£*f;A-r&Xg££tf ^ fc 

bt ztmy- y-m h yy ~jx9<n$mm. 

^y 3 ylHtlS^^-ri.XSi:-C*-S i fc $mLb? 

^mm7iz§mmmy- y-mhyy^x^<mm 

j: og^tti. i b tmib-r2>imm8£§m<m 
my- bmh y y vxtam&m. 
imm 1 0 ] rnggmmTZ-tti * y 3 yBHtm* 

fl&SrrSXgtf. -K-ftSS5rffl^Tm-rSXSTJ> 

s i b zmb tzmm8 izsmmmy- m h y 

[ift&B 1 1 ] fuMgSH 1 «rt» v y 3 

imtBfm. -tettgrnhZMiTy^-Tfixizjii 
7 y*^>f *y&A-t&jMxhzz b tmib^m 



(2) ^2000-243960 

2 

*Jf7JbMl lwv^ft^lofcBBi?>f&liy-r-Mr- 

[f&HJJcDPfflSrlftHJ!] 
[000 1] 

imm±.<r>mmm] *mm. tmy-vmvyy^ 
xftzmt y-htmrnffittz^mmawb z<m 
mm.izmti. 

[0002] 

10 yv*<mm. &£VM***tumf^<r>m&fr 

NMOSfcttNS^?tj£^;fc*y-K PMOS 

azitpm^ma^^y- v tm^tzmmi-rijm 

<Ti Yyyi;x9*ft\\tzTr3.T)Vy- Y-ffi&Z&th c 

Mosnfflmtftfrtix^z. z<DZbit. fzbm. 

>y(Intemational Electron Devices Meeting) 1996 p5 
[0 00 3] ^M^^McOb^yv 

20 &mzimT<7fflm&&ipfctz>. pwv-7#v>>v 
3yzy-vmmbLxm^fzn><&. ^m<n^mc<o 
t:ibwmmi.uiz}5^xy- bmm>co*ny&y- 

X?0)LZ^mW±£±Z K&tt.Zit&b^ofSm&h 

[0004] ^»^«>. y-bassigtM^ieYtis^ 

>-^(Intemational lectron Devices Meeting) 1990 p42 
30 9-i>432fcffife$tl.TV>5. 

[000 5] tJt, ^oy^i^rir^y^yayR^ 

SA-ts^ bx-hyyi;x?m:&£Vim&tffa±.~t 

Ib^oZbifiiEEE Electron Device Utt. 10,141(19 

rnxmsztix^z. 

[0006] 

immikL£ob?&mmi i&v. y-vwm 
tzmfflMmtm^z b h y v&Atetmwfwm 
£&*xm&i'&zb&i'yxi;*;j* *y rrnvx. 

40 XT 4 f?/D^- (Symposiun on VLSI Technology) 
1990 pl31-i>132t«S$^Tfc0raSfc^oTV%|>. 

[0007] tti. mE. ^m^^m^prnvyy 

itxtb LXltPm^Wtob LXXny*$stsXV W 
zsymy- hSStfflv^ tcofr'icrcfc 0 . z<r> J: 

>y«^#tf^tc«i. y-ym&tfvymwizimtz 

^fc^'tt. Sot. PW.Yyyi?X9a)L%\MW± 
50 [ 0 0 0 8 ] itz. S»*SfclB*SS*»oy- bffi 



(3) 

3 

1m V y y Vx 9 t U fc LTfflv ^iiT v ^ 

tiiKMz. y- htmmwmtm< tcht^tm 
mi. msmtfi ionm,t tgrgtsyui 

7F?t. 

[0009J CKO-totc. #ay<^)ffl l )fettKJ:^a« 10 
[00 10] 

tmizmm7vmt^uyy7cmtft;*nzt:#>. #as^ 20 
s&gaMEas vx&#%#mmfc?& z t vx-z t . * 

#ffifc£4ft*^oy>7cillJii/ y a y t%fc%tti 
AC:** LT t> r y ^ l» > y ^ H Sr^jS-T h ZkWtc 

dssmsr^rrs. mz. iit+^PMosta^o 
mzkhm>m;Kjm£ti,. ztuzRmn&zm® 30 

t&ZkffTZZ. 

[ooin^t, may- htmmvmmm^Wim 

[0012] gmnFf-mz 1 x 1 o*°/ c m*\a±£ 
tsmmvmy- vrnvy yvxtny- vvmmz 
m^ztztty. mtz. pmbyyitxftzmzy-hm 40 

mzlsttiZXnyimSUztb&L&K *fc, y-h 

mhu v?yi;x?<mm£tf$\±.-?h. 

1 0 0 1 3 1 ttz. *wnv>-mmBTte. nmy- 

vmwiM&Yyyuxtw-x ■ rw^wt 

[ 0 0 1 4 ] fc k 1 a . 08 t^-Ti d ^rx^-f Xt 



!RfS2000-24396O 
4 

maittxm&tm^±im±izmmix\i^\ z 
±mv-x. v^ymmmzMi.mfttx'm 
'h-thztitt&ttth. -it*). m^m.^mFtx 
m^x'% tmrnm^tzmor. -mnzTmzm-t± 

$W-y<07 *hVV7y7i -(7MW-£r£~?-iSy 

»±, i/3vw&ktcht&>. tm&ttfm*izxist: 
m&x'i>m&mmLizv-x. *\sAy&mmkzix 
ssjg, 0^0, y-Y—n=Htmr?- : Jywte. 2 

mttm^mmmx-ntmit. 7/3 f~3 

$Hta9E*«s< sro*:*^ y- ran: 

K£*h z t site y<mxi&m±-ti> z t tfxz 

tit. h?yiSxfnmm*fiLkthZkt>-sm 
x-bh. 

[0015] s^t. ffisty-vwrnvyyvx? 
\t. may- hw&t . miy- vm&±tzmmMm 
iifLxm.nt>ixftumy~ hmmmt&tmxh* 
ztztrnti-z. nmy-hmmk%my-hmtez 
^thim^hyy^x^t. n%mfm-th'£mtf 
*>ht&>. y-vm®?mmtmi,zwmx'hz>. 
[ 0 0 1 6 1 mz. y- vtm&owufi 1 0 n mwr 
<rmmz&^x\m%ftmmzmm6&ffiti& v-? 

mmizistti&JsriyyTmtzi oy-Mfegis^'j 

[ 0 0 1 7 ] 4 ±E^NoyvJI^7 yST'ftS 

\.vzmmm*nm?<o8&w££m-z k%<hyy 

i'x?m:&fo±.2it&ztif i X'Z?>. £tz. y-smt 
is V n yk <0&£x*^-#:*c# c^s^^rte^?- 

[0018]$ fcfc, fftey- h^K^ISW^O . 5 
nm&Lijb^5nm&LTX'S>&ZkZ<mk-?&. ZCO 

y-htmrncommvo . snmtLhtcfcv^Tt*!^ 

mm5 nmWFommmmizts^xte. y-itm® 
izmmzi*t%\y%£Mi. ^Dy*<y-bje»igtf^ 

ti&LX*ny<7)£ZikVtf£.tZtf. xmitztewx 
i$Smm?t:$tst:it>iz#aycomzmW>kt-r. f\ 
ayyimizX *) Yyy : Jx9Wte:im-t&zktf*i 

mz+ch. 

[0019] msLtizy- htmm^itLx y- mi 
zftt&tmy- hm Vyyi?x9*wk?&3m<,zi5 
^t, iuE««Ui^y-ha«s)SfcLT, m.m%?z$ 
tsi/v^yi&mmmhjo&k. zommmTZis 



5 

tos y 3 >mmtz;\ziyy7c%zmxt zxmz-ktt 
zt&mti-&. zcotz. y-htmmttz-m 

T700K120 0 , CgJgtf5i&gT-Ri52-£ & d t 

x\ m.m-txsi'Voymmz&m-h. zzx\ ^ 
y 3>mm*<»mmtf i x i o*«/c m *&±iz 
z&xdiz&us&mtBumfsmmfTo. z<m.. 

f\x3*ry^Ma)y -v -yfl^!. EM 

m\tzzti>x'Z&. zzt. tfxzm^x'wyy 

ztx\ ttc. 4*y&xtzs.hm&\t. ftAK-xi 
mwt&zttx^x. tmmwz<k&tiz>j\ay> 
ym<D%mmm®t&. z<rxg%. mmm&ri x i 

02 «/ c m^xtaiW^yyjiM^tsiy y 3 y& 
[0020] 15£^££tf S^y 3yitfl^£^j£-tS 

ryt-rmco/fx^m^x^oaymm^m 

[0021] miigmtistti'V ?>wumi:&tfLi-& 

L/csssr^tf ^ y 3 ymmmm-h zt&x-z 

[0022] wgmm*%ts is y 3 vihurhmw- & 
-Mit-mm^xmmZ'ktsi'Ozy&it 

[ 0 0 2 3 j mHz-Mitzwgzm^xmmt: 

m-h z t tfx-z h . z<m. -mitz.smi> l < «r 
>*-T#xzm^xm{£-?iztx-£ >ommm.$(S 

[0024] mi'^yyTtmzmx-tzxntfy -y* 



(4) #S2000-243960 

6 

[0025] 

iwjxom&mm] (mm 1 ) a 1 tc*fg«9ifc{&*> 
i.TiT/py-hCMosa^y-h h^vvx^sr 

¥3*tt»S10 l±fc. p-<7X;H0 2. n- 
•>x;P 10 3. &t/3H4W8S»g 1 0 4 L£. p 
- *7*.)V 10 2 MfigJS 1 0 5 „ n 
10 -Mt^0 6a. S^nffiSMlOS. aAfiM 
1 0 7. F •> # —iVX**.—*)— 1 10. S£UnS& 

gcsi 11, wmmkii*. ^/paiai 15. a> 
y-h*&SKio5. P+^*ssy-hmeio6b. 

g|v>pS!i£ffc«109. ifeAffigjitl07. <H H»7* 
-;^^--9"-l 10. &V> P ^i£i«f 1 1 2. LDP 
^S109. S^'JIM HK1 13. a^feglgl 14. 
^^1^11 15Ki5PMOSh7yy*xmil 

20 lxl0 2 »/cm31Xhfc«fcl^7y3gS^*%^l,x 

y3>intiMt'&i». 

[ 0 0 2 6 ] 02 iztmy- m h ? > : jx 9 ttjtts 

5nm(7)|g«PMOSh7y^ 

<nyy v h/\> KIREcoy- hJ6»lS+^SSS«# 

m4>tCt5V^TiaS8 5 OX:. B*ia3 0#Tl?-3T^!>. 
StC^-TilO. ^M^PiUS^l X 1 O'o/cmSfcU: 

tm&'y-bmmiz$£ti&#u>wtttA,t'h7yi; 

xf^**fr£&Xl$&l,%:^Ztifibfr&. 02 fc 
*$iiSJ;d(c. g*Hffi&g#lxio*o (/ c 
m3) iy±^fc. ^pfc:. «Wdttfcort±jWl&*rc 

[0027] ^^T-y- h«fegJgOlSJ5Ji3c^fclS)Wg 

hz\tiffimx'$>&. 

40 [0028] 03tffigy-hMh^y> ? X^tJ3(t& 

±3 ^ yxoy- hteigjs+o^ v mmmma 

<?>777*7Ft. ®3^z^Ftm7•ym7imifi1t£1^h 

WzWmtfil X 1 0 2 »/cm3tLh1fiixTV^<!J6. 
02tc^L^tcy\oyy7nK£7)7 vmzk&Xxiya) 

2tihztiz£*)h7> : Jx* <r>*rrx v y x 3 >v fa 

50 Stffi^tS^t*^^. 



7 

[0029] ^uyyjcSfcv'ijnytJlfe^x 
<^*:*>£5&$rfc££#S - fc l> . 

T*. <I1Btt0>»l*:ttl8§J *mmh ZLtffX'^-h* 
[00 30] >»Noyy7c^coiaTJ>|.7 y^2raaniL 
fc*§£<9N M O S h 7 ?<9* -y h^f-r 'J7XH/ 

5£U:. y-Mfi*iRfcg^©ga>'l x l 0*°/cm3 
Stfl&MJJHklSSrfflV^ i fcTffl£3 y99 9 >X 
o&Ufik* < y- M^KfcSSiBS* 1 1 x 
1 0^/cm3^fLSS«kSt7y«Ill^fira 

[0031] jje^eftHicsv^Ttt. y-i*wst=H: 

&MkSsV 3 yy/l^-*&3*J8V>4 i fc tT* h. 

&wn9v?-xTvm*mmt&W0fflm 

[0032] (SIS&W2 ) @4fc. *fSBHtfeb&Sa! 
y- Mt&fc . »»y- h«&htdM9KIHIt&4- LT 
KJt6*ufcM*y- H*ffi*lTt£te8y- h 5 V 

T. 4 01fiy'j3m 4 0 4 

0 3«sfli. 4 0 4tiy-M&Hfrc&&. trey- 

httttRUffiHR^SflWl x 1 0"/cm»ja±*>J: 

t#\oyyiHF*****ii 5" y 3 >*fl«r*4 . 4 
0 5«i?>»y-hm«i, 4 0 6ttMeiu& 4 0 7« 

*Jffliy-h«fii. 4 08JiV-X®#L 4 09IJKW 
VfRHL 4 1 OtttttHgT'&l.. 

[0033] ^Qt0»»^ * y ^Mztmttmy- v 

>«ftR*y-Mfi«R4 0 4JCfflv^4fc, ftftltttt 

i!nik fc fcjcy fc nm&bit:. 
u> l s *mmmc?>y- himmimmm?mtf 1 x 

K4> fc JfiWC** JiiBSWFFfc >m= y vjBISfc 

y- hl^Rco*ffifc£5£&tS£«:jafc*a Z fc 

mzt. ztuzi^x. x^v&unmz&tmzft 

* fc . LXf&£Bfct& ZklMhO. 5 n mia 
[0 0 34l*K«*fflv^il:fcJ:9. y-MMM 
fc* 0 . «a«^ffiv v* * y SRTWBRf * i fc PC* 



5) ^2000-243960 

8 

fc. 

[0035] (mm3) ®5iz. *%mzm>z>T*. 
T)v?- v c mo ss^ft&s<osiexg£*-r. •> 

*JZtyimmSI&5 0 1±^ p-»7X^502 % n- 

•>x;i,5 o 3 . &y7 -f-;PH»ftjfi m^fttmm 

5 04£$jfcLfc. 

[0036] <5cfcr. L * tHnBESm&ttiB****ft 
SfifrjfccOfcftfc. NMOSff ( p -9x*5 0 2 ) fc 
tt#o>'*>, PMOSX? (n-*7x;P50 3) fc«B 

io ^«m>f*>^A5-5-^mff-5?t. &fc. y-b 

RflJ8B£ttfctt8 0 Xxom.<7)T y*=T fc&IHt* 
«*«ift^j§rwa»nS4:»8 Ot^SJgcOlg&kji 
R^b*^l«oS^-C<oa^XS?rffo^-C. Ml% 

w#<bj<S7k-c^ y 3 >m<rymzfT->tz . a^xs 
fl:it#fflMT8 o oicss^asr^y a vaan&ttt 

tTK»»-2 . 5 n mO^ U 3 y KftK 5 0 5 SrJgflW 

d^*T'(OXS-COffiiaS:05 (a) 
[0037] T^-T^ftii^i-iWKH 
20 *HfflmtfcV^T9 0 0iCSJS<0iaKT^y3>'l!fliK 
cOg^fcXS 5 0 6 Srfi 5 . ClOXSK J: 0 M*£ 1 x 1 
0" (/cm*) GU:*try-HRiW5 0 6tJMM- 

^rfc. mm£Gtsy-hm&50 5£mfct&tz 
^BaitiHk-r s i fc •c«fttaai*^t»>' y 3 ygKfcis 

jRK*JV>TMW*il:TWt*try-MWiai*» 

tmaiK2:iMm0»tifrr« - ttci y , -xst- 
30 «**tfy-MwuB*«wM-6ii:fcflrKr**. 
.r.r4-e<oxfre<9Brffi@£05 (b) 

[0038] ^COS. LPCVDa»Ci0^6 2 0 , CS 
Jg^iag-e^y >-y 3 y^5 0 7 Sr 1 0 0~3 0 0 nm 
WiL<ll2 5 0nm) *<m. f\a 

yyjmoy vmh&wi&mz 5x10" (/c 

m*) S^£tA^-|.Xg5 0 8$-ffd, ^W\Dy>7n 

*<oaEAxs^7:r h y yy?7 ^-stxx-y^-yytr 
£ifE»<7)xg££-<\ zm&isv^vmmmw 

->&*9--y? , Lt:1ktzfroZbi>*imX'$>?>. « 
^k**T#. 7-/^ky'j3yfc<^fe^x^4f 

SHtoflwi^eiiisim-rs £ fc fr'T^ 4wr.it 

[0039] r^rfe. *Hte^fcfcv%T«i. ^ny>?c^ 
*y- Mft«Wc»A"f *«ic-f Ji-^aASrfflV^TV^ 
y-Mg^li^^(cH*-ft^^HJS-(b§^ 

cotfx zm^x 600-1000 xms.(^Src9mt 
50 zztx-yvm^mmzy-htmrnizmxthztt 



9 

*rtg-CJ>6. TaT^'-hCMOSfctiftSPMOS 
3G&A3*i6. L*>U ±fgfS«Pfc:J:&7 

5(c) t^-r. 

[0040] 7*hUy^57^-atfXyf-y 

B3 ^fflat/«efl:«^ ( v-7. ■ km 

y ) ±<^U 3>RfcK£7 ygrSifcfri-KJ: O^kfc 
I** Lfcfik. Ttf *0&AftHBfe LT v 'J 3 ygfttl 
£3~3 0nmgg (ff*K«5nm) JftgLfc. 5: 

u*\ zvasfe. 4 *y&AiSHc±Sy 'J 3 yffltm* 

[ 0 0 4 1 ] iJCt . NMO S**«RKfc*+*/WWW* 

iSfc8iv*8££»jfrf 7* h y - 

V\ NMOSfftliy U 3 y^^x- K-*— fc LT 
mhno7Fm>4*>t LTfltigS:2-3 OkeVcOx* 

samo. 5~5xio» (/cmnnmx- 

-f*yaA£fr->fc. NMOSfg^tfcVvC^ftHjhL 
•CTyf-tW^-ySrfflV^^i, 3-3 5keVtf>x 
*;Hf-. &A*0. 5-5X10" (/cm') 
T-aiA£ff3. PMOSJgiHIiStCfcUT 
li. Sv^pSJ£iW15 0 9*«)g«SixS. 
[0 04 2] mz. 7*hl^'7H&£Blc*L7ta. P 
MO smi^£*r*)\&Wtti£izm*6teZB&? 
7*MJy/77-f-ISt:J:0NiyiOSi 

y U rj y¥^k>fCT7-teT? fc LTfi&H d7ft!BH 
*y i: LTB F 2 4 *y £ 5-4 OkeV^X*;^-. 
&AfiO. 5-5X10" (/cmM gST-SEA^ff 
0. <I<98L BFt^i^ycOWb*)iZl iW;ty^£& 
ALT*>&V\ PMOSUHP^igfcfcwai, 

s^nsfctwi 5 1 o#»dc$ft&. 
[0043] mz. y- hw&cwmtz->M k**-* 

7^-^-5 1 1 £JBj£Lfc. y »J 3ygfkK£ 10 0 
-2 0 0nmg@«ISU^ v U 3 yg<kl&7>y U 3 

y^fljstJtrsssyt*^ o-i oog^j>&c4F 8 



(6) ^2000-243960 

1 0 

+CO#x&KJGtt4*yx.y^y:5MRiE) KJ: 

o 4 mtttm&koss y 3 yiKug^ffi^gaj-f & 

^T*Xyf-A'-/7$-ff3^ttJ:oT. iM F»>*-^ 
X^-lf-5 1 l£»j£U:. ^CT% *H Ftf*-* 
X^— 9--tUl»fcfr 3 Sgflagfc J: 6X-Xt'-7(£ 
y y 3 yg-fkitfrm U^. y'Jn ygHfc 

ist y y 3 vmm<r> 2mmmxi> 
[0044] aMg^-c&sv-x- FMy 
7*hyy^7 7^-xetj:o. 

10 PMOSff ^7tH/yXMfcJ:-9t^\ NMO 
SSmcttS'U avWHt+T-F"*— fc LTSSH37 

ft^jfyt try y* 1 5-5 okevox*/^-. 

&A41-5X 1 0 15 (/cm') ggtM *y&A5 
12£?H. 

[0045] HSIfli 1 (C*J^T«x*^-3 0 
keV. itAS3xiO»5 (/cm*) TUStefrofc. 
^atWIgtWBrffi0£06 (d) t^-r. 

[0046] 7*hUvXh§!iB&fcW:a. gS#H 
^4>T8 5 0—9 0 OX^ggcOTx-^SrifcCi^rfct;: 
20 XV&KfitimZlS&ttZ-tt. NMOSSHHctSv^ffc 
«5 10a^™B513^B!t-rS. P 

li«5 0 9*^lSS^. NMOS^Sr7*. 
hWJxhWUzX^xmK PMOSS^tttf-^y^ 
y y^gS«S:K<*^i6fc:. aAx^;^-3 0keV, a 
A41 xi 0 15 (/cm') ^ti/'JaW^yW 
aA^rtfo^ isVa>¥m#tpTT?-t7?tLX 

mmttmu t lx#o 1 0-3 0 

keV cox^df-, gEAftl— 5X10 15 (/cm') 
30 gJKT>f *>TiA5 1 4 SrfTd . ZZ3.X'<OXnx<?>m 
H05-06 ( e ) fcjjrt. 

[0 04 7]»Cfc:. 7*M^^'7Mg^|^SL^ m 
it»«S(RTA, 10 00X: 1 0^) fc:.): 0SA7 
ft«»5:«ttfl:S-fr. PMOSS^tcaiVVZ-X- FU-f 
yH£Ut«5 1 5£)&£-fS. vy-^^f FIS^: 

fc'O^ttcOIg^gT. y-FWSJbUfttfV-A- F 
l'4>WA£i'\)iM F5 1 6, ifetf (cfflSft»IS 5 1 
7. *^I!IS5 18$rfc'£Jgj£-f£dfcfcJ:^t\ 0 
6(f) tc*L3t<t9^BracOxjLT;^*-bCMOS 

[0048] faT^T-'-hCMOStfcltSPMOS 

h^yiSxftziiLxv-x- FH y^t^'-hmfii 

'VcOjiAlc B F 2 2rffl^7t^-^tc(i , y-x - FL^fy 

a5t7 7«3&»mfsfca6. yy-9--f H^w^tstiti 
a. «fHt^b, «^y-7<oiiA^)Ks*»mi- 

[0049] *HBB(7)7j«T'(iy- vn?--yym\z 
50 fc. ^oyy7c^fcyy3yfc(i^x^/^-*5A# 



1 1 

vtftf). tifCZ&. *<r>tz#>. fit 

mZhyyiSx?X1SMt%Z*vh**0T&Xlz£ 

hh? > itx'm.oztt.z&mh z t . mm 

[0050] ) 08tt. JmW<r)Wi4<nmk 

m&£.ms. 3c n=Httmm o i t*s 

tt^«8 0 2 fc fc*8")2*l*:¥#ttfflS8 0 O^ttS 
«80 2±k:^jS$^MI SS^f^^TS)!.. 8 
0 3»i. #S3$»£1 x 1 O^/cm^o^bBKhlS 

mhwc**. xmTiz&^x. ^-k 

«ffi8 0 4 Wfflcoy- hmfiUfflgffi^lS 8 0 5 (CBHS 
U fro. JifEStt^SO 2Wtlffl (y-K*6»lt8 
0 3fci£ttMttc8 0 2<7>#ifi) A- A' iDiJtfrlfcT 
y-X. KM >fg$8 0 6*«U 

* |6lt:J«-|»SS^ri6itll LT . my- MIffi8 o 4 
<oiga»£>. y-x. hw y®«<038 ( b-b' ) «50H 
fc«tt««t *^»lSfi^«* ( c - c • ) 

£>SttBrHfcfcttS. 4^(*a«^^tt«^SA - 

a' i:. y-x. vi»<ymw)mwt<7)fgm(d) 

[0051]o£9. y-X. KM ^S«806fc± 

a^fr^-t&ny^hfLso?!*. issues o 

2±fcJBlfct6i£S<i&< . *l4HiS«8 0 1 ±£T 

<ofctf>. ±fty-x. km y«#ila£fliii&#ar*i 

3 FfSgfcSrSfctf). fiLS^-lWp^tX^fc^-Ct, 
iSttHSUiCy-x. KM yfiM^G^hSggo 
y-h-S^5MS®v-^>(g(y-K«fii8 0 
4«7)JgH*»/i>C-C'ffli-CcOffili8){±. 2/3F-FS 

|g»$fl*:*--K • y-X • KMy<03o<^«TH 

[0 0 5 2] sMSJStCfc^Tti. y-x. KM 

A-A'iOt.tfifCy-x. KMMHW8 0 6O^ii 
**fiPfiEl/0*S. .TOgiS. ^tyftASWO. y- 

x. KMy^soe^^j^K-ey^ff^ 

IS. ^-Kmfii8 0 4iS#S. iSttfHiMjA-A' A> 
£>. ±IEy-x. KM y#i«fc¥#fcS8i 
ISCMOSOi^^ y-x. HMyflMhiiia 

0. ft»ftt^^f-^*;^»ttll^fPM'r# 
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1 2 

[oo53] isssmi^tt hyy : Jx^mm±. 

#±fey-x. Kl^-f y^^mHt^R3rt-fi{fJ:v\ 

*m=FTi*. fittfSJ?S80 2±<7)y-X. K 
^>f>-^co£^rilifflt:«LT. y-x. KWVfM 
con h?Lt <^«BS«Sr^ < i-S ^ t*nsr|gi: 

n y ? 7 Kfilfc£T»f 6 S£ 

^fcy-x KM v£iJ*0«!iqfrffi«$:«8'KC£ £«UB# 
£<9«UBKJ:9. y-x. h'M>f8M 
(HRW^asc mos^ y-x. KM y 

20 y^^yx5r#Sik*J-C§&. 

[0054] *®miz&f& VyViSxm=F-V\i. m 
%<r)ffihMlz4iib&&i)L<0&\,>m® (***iVi)^> 

cymmtsmL. y-x. ymmcomsmtm 
'y$z>. i-v*)i>m$&ffi?>v-x. km y 
mm*t> . ay^^K807 tjff-^< ga^iosats^ 

L. tB53yy^^yx*J|6i±-r&. 

30 [0055] L«>L&#^. sMSJgcOS^fJi. ^- K 
VffiiZ. 7/3 F~3 FeSt^rS. dCOi dt. y- 

*^T'tt. PMOShyyiSXfimiZiilf&SffikO 

m^£V*7V-?wmx$<r>Y7yvx9mi<r> 
mat. mimmcnm? (y-h-m^m^-^y 

40 #2. 5F-3F<7)g-em$itTV^*^) tJt«t 
jftgl X 1 0«/cm3<7)IflS»«5y-M6 

wmmtBfS&tiTti*) . nM<iikii«. y-h*^ 

K+coe-^^iSi&l X 1 0 2 °/cm3£LLK1-6 
vittci^Ty-x- Ki^>fya5*^<o^nvcoa5^ 

[0056] 

hm&hyyfxfiz&^xte. ^ayyicmtfit&tL 

50 ^B^^Mi^AtJ:l.#ffl^b5rfi 
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au mmtmm : isMix8&z#m%fct&z 1 o 3 

ttfX'Ztz. -Sffifc^^n^oyyTc^ti^U 104 

3yfc£5£#iS££jgj£-f£*tf>. *-y h^-vUT^fc: l 0 5 

J&df-v 'J TSEAtdtf LTt> y 'J y H £ 1 0 6 a 

■f*£fca«srv». c^^h^y^x^^et^itt^ 106b 

|6]±-rStV^^mS:W-r&„ 107 

[ 0 0 5 7 ] ^tPMOS-Cti. ^'-bffiiillfc: 1 0 8 

ixio ! « (Am') v±<om%m z f-m.<?) , gm£% 1 o 9 

tfCLfclCfcoT. 5nmtlT^V^-h«SgKtCt>^ 110 
TiPSf7y^*x?K£a*i£*ny#^-v';M/£ft 10 ill 

Sfetf£C:£#&V>fcV>d$&m£1rt£. it, y-h 1 1 2 

ieiiigfc i x i o 2 » </c m 3 ) vxtco-Httcmmm? 1 1 3 

££tffctf>**fi!to<9&A^fc: J:6L#v ^«BEO»)>* 114 

«S«S*i4fc», LSv««E^5*;m*<« 115 

£;h.Tn*xc9££tt#>m < IfiLh-TS . 4 0 1 

[0058]$ t>lz. WJcOffiSy- MLXt'J -fc/k 402 

h7> : JA?iztivz>y-bt&mizmmiKig&iz 4 03 

uu * y h^f-v y ra»ttoi6i±tc«J: 0. ^t'Jh^yy 4 0 4 

X^co#§«ii.I5|a*JJi^i-|,tv>^S!lSS:WrS. 40 5 
[00 5 9] im?-VmVyyi;z?<Wmffi;lZi5 20 40 6 

WCtt. ®B£#t?y- MfeHlgSfcJ&Jfrf Slilfc^o 4 0 7 

yyjc#^A^4XS&#®1--S.ittJ:oT. Y- 4 08 

MfellR£ 1 X 1 0 20 (/c m3 ) UUi(7>-H)-^iag(7) 4 0 9 

fflBB^ifc^S. «ot, PSgh^y^'x^coy 4 1 0 

-hmffit^tLS^oy^'f-p^Srft^ftttS-t 50 1 

h7>iSX?tmt*yh*xVTffilt$:lPl±.Z 50 2 

*SfcV^dS&«$r^rS. 503 

[0BDOfSm^HB] 5 04 

[an *mnz&h&i : 2.T>\sy-hctAosm& 505 
»y-hSh7yvx^^(^as-*-ra-c$>i.. 30 50 6 

[02] ^^iOHteWfcrfcJt^PMOSh^yxx 507 

ftz&v&y -ymmmt y? v w> 5 0 8 

L*:0T*£. 50 9 

[03] xmicommmtztiV&PMoshyyi;* 510 

jriz&v&y ymm.tJ-**>\sayy?f>x<DWM 5 1 1 

£^LJt0Tj>&. 512 

[04] *mnz&bs>#my-ht®my-h*ft 513 

o^^u-fe^tfe^Sf&gy-hSh^y^^^flt 5 1 4 

ga*is-t0ri)i>. 5 1 5 
[05] xmuzfcb&Tj.Tiuy-y-cMosm* 40 516 

$i^fi<9S!i^fc£*-r0T*&. 5 1 7 

[06] *fgBgt«;bl.xJ.T/^-hCMOSM¥ 518 

mv&n<m&)>mz : &imx'hh . 8 0 0 

[07] *»toSNMOSh7yy'X^*7 80 1 

h^^'JT^MxXJSm^^0rj>S. 80 2 

[08 ] ^ffflemmizavh v-x • f m ygj 8 0 3 

(c«^±ff|»iSrfflv^|>7y^^5:^rt0-C*S. 804 

iv&<mm 805 

10 1 ¥#ttffig 80 6 
102 p-'^XA' 50 80 7 
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